A. DEUTSCH AND P. EGGLETON Procedure:
Electrometric titrations were made in an air-chest thermo-regulated to 220. A hydrogen electrode of the Cole pattern was used, the half-cell being connected by a saturated KCl-agar bridge to an approximately 4x5 N calomel half-cell. The E.M.F. of the cell was measured to the nearest 0-5 mV. by means of a Cambridge portable potentiometer. The potentiometer was standardized frequently by reference to a Weston standard cell (kept in the air-chest) of which the E.M.F. was taken to be 1018-5 mV. The hydrogen used was generated electrolytically from KOH solution between nickel electrodes and was passed over heated copper. It was therefore saturated with water vapour, but was presumed free from all other impurities. The E.M.F. readings were corrected to a barometric pressure of 760 mm. by means of the table given by Clark [1928] .
The procedure adopted was to weigh 1 millimol. or rather less of the substance under examination, dissolve it in 10 ml. distilled water, and titrate it with an exactly normal solution of HCI or of NaOH, as required. The HCl was prepared from a constant boiling distillate, and its accuracy counterchecked against pure NaCl by electrometric titration with AgNO3. The NaOH was prepared from a carbonate-free saturated solution, and was standardized against the HC1.
The E.M.F. corresponding to the pK' value of any single titrating group was calculated from each experimental point on its titration curve by means of the generally accepted approximate relationship Ep,K=E-58-5 log (-1), where T is the end-point titre, t the titre corresponding to the E.M.F. E, and 58-5 is the value of the conversion factor appropriate to a temperature of 220. In the case of a group titrating in markedly acid or alkaline conditions the values of t were corrected by the amount of acid (or alkali) needed to establish the same potential in an equal volume of pure water.
Finally the value of pK' was calculated from the mean value of EK,K by the use of the expression pK= mean value of EV,K/ -249 5 in which the quantity 249-5 is the E.M.F. of the calomel half-cell referred to the normal hydrogen electrode. The E.M.F. of the cell when completed with N/10 HCI was 312-5 mV.; with M/5 acetate buffer, 519-5 mV.; with M/15 phthalate buffer, 482 mV.; with N/10 NaOH, 1005 mV. These figures lead to the following values for the pH of these solutions: N/10 HCI, 1-078; acetate buffer, 4-62; phthalate buffer, 3-98; N/10 NaOH, 12-91.
RESULTS
The values found for the titration constants of the substances examined are assembled in Table I . No attempt is made in the table to allocate these constants to particular titratable groups; the symbol pK' implies the pH about which one titration curve is centred, under the conditions specified. It is however known in the cases of glycine, alanine and histidine that the group titrating in strongly acid solution is the carboxyl group, and that titrating in the region of pH 9-10 is the amino group. The second constant of histidine (pK' 6.15) has been shown by Levy [1935] to belong to the iminazole group. The constants of methylhistidine may be assigned with confidence, since each differs so little from the corresponding constant of histidine. In carnosine the acid group of the ,B-alanine and the amino group of the histidine have been destroyed, and it is therefore probable that pKA' refers to the histidine carboxyl group, pK2' to the 
